Comparative analyses of the biology of insular and mainland populations of mammals have demonstrated a number of behavioral differences. Individuals from island populations generally have reduced home-range sizes, increased territory overlaps, and reduced aggressiveness with neighbors in comparison to mainland counterparts. We tested the hypothesis that island and mainland populations of the swamp antechinus (Antechinus minimus maritimus), an insectivorous marsupial, will differ in their use of space. We predicted that the home ranges of individuals on an offshore island are smaller and their territory overlaps greater compared to those of antechinus at an adjacent mainland site in southeastern Australia. We used radiotelemetry to measure home-range areas and overlaps, as well as the temporal activity patterns of 40 individuals in the nonbreeding and breeding seasons at island and mainland sites. These dasyurid marsupials were social animals and nested together at both sites, and a high degree of spatial overlap was recorded in both populations. Island individuals occupied significantly smaller home ranges and were mainly nocturnal, whereas mainland individuals were diurnal and had large home ranges. The small home ranges of island individuals may have been in response to increased food resources, resulting from large allochthonous inputs from seabirds. The nocturnality of island animals was likely a predator-avoidance mechanism to evade diurnal raptors in the open tussock grassland.
The manner in which animals are spatially organized is a fundamental issue in ecology and evolutionary biology. Individual animals generally restrict their daily activities to welldefined areas, or home ranges, which incorporate activities such as foraging, resting, and mating. The home range must be large enough to provide the key resources for survival as well as to maximize reproductive success. Traditionally, home-range size in mammals has been treated as an allometric function of body size (Gittleman and Harvey 1982; Harestad and Bunnell 1979) . Additional factors that influence the ranging behavior of small mammals include sex, population density, and habitat type and these may vary within (Mares and Lacher 1987; Soderquist 1995) and between (Bond and Wolff 1999; Corp et al. 1997; Gompper and Gittleman 1991; Martin and Martin 2007; Schradin and Pillay 2005) populations, and seasonally (Corp et al. 1997; Sanecki et al. 2006; Schradin and Pillay 2006) .
Insularity also has been shown to influence spatial organization of vertebrates (MacArthur et al. 1972; Stamps and Buechner 1985) . Patterns of the spatial organization of island populations for a range of vertebrates, including birds, mammals, and reptiles, have revealed a remarkable convergence in their behavior (reviewed by Stamps and Buechner 1985) , and this differs from the behavior of mainland populations. In general, island populations show 1 or more of the following traits when compared to mainland populations: reduced territory sizes and increased territory overlaps with neighbors; the tendency to accept social subordinates; and the abandonment of territorial defenses, reducing situation-specific aggressiveness with neighbors (Stamps and Buechner 1985) .
Islands generally have depauperate faunas, which may diminish biological interactions (e.g., fewer competing species) and result in greater resources for the remaining island species (Case 1975; Heaney 1978; MacArthur et al. 1972) . The higher abundance of available food resources is 1 factor thought to result in smaller territory sizes of island vertebrates (Goltsman et al. 2005; Halpin and Sullivan 1978; MacArthur et al. 1972; Stamps and Buechner 1985) . Another ecological advantage for island populations is that predation pressure is often less intense (e.g., Michaux et al. 2002) . A consequence of these features, together with reduced dispersal in island populations, is that animal population densities are often far greater on islands. This crowding increases social contact and competitive interactions, with higher costs of defending against territorial intruders and contenders for vacant spaces. The increased cost of territory defense in high-density island populations is another proposed reason for differences in the spatial organization of island mammals (Stamps and Buechner 1985) .
Animals are often viewed as inhabiting an ecological niche in space and this has been used to determine the social organization of animal communities (Lazenby-Cohen and Cockburn 1988; Schradin and Pillay 2005) . Historically, less attention has been paid to an animal's temporal niche, particularly their circadian activity patterns (Halle and Stenseth 2000) . Given the numerous effects that circadian activity patterns may have upon an organism, it follows that characterizing an animal's daily activity schedule is essential for a thorough understanding of how it interacts with its environment (Halle and Stenseth 2000; Schradin 2006; Urrejola et al. 2005) . However, there is a paucity of information regarding comparisons of circadian activity patterns between island and mainland populations of mammals (Gliwicz 1980) .
The spatial and temporal organization of insectivorous mammals, such as dasyurids (family Dasyuridae), has received less attention than that of other small mammal groups such as rodents. These insectivorous-carnivorous marsupials consist of 69 species in 20 genera that are confined to Australia, New Guinea, and adjacent offshore islands in a variety of environments and range in body mass from 4 g to 10 kg (Strahan 2004) . The swamp antechinus (Antechinus minimus) weighs 35-100 g and is a terrestrial dasyurid species with a restricted distribution in southeastern Australia (Menkhorst 1995) . The species is found in low densities in low, closed heath in coastal regions on mainland Australia, where it is considered to be a threatened species (Menkhorst 1995) . However, high densities have been recorded in tussock grasslands on small oceanic islands in Bass Strait (Sale et al. 2006) .
Comparing island and mainland populations of the swamp antechinus offers the opportunity to test whether this dasyurid species shows patterns exhibited by other mammals on islands, such as rodents. Based on ecological differences between the 2 habitats and results of previous studies, we made 2 predictions. First, the swamp antechinus from the island site would have significantly smaller home ranges, greater overlap, and higher densities in comparison to individuals in a mainland habitat. And 2nd, differences may exist in the temporal organization between island and mainland individuals given the habitat differences and large disparity in population density.
MATERIALS AND METHODS
Study sites, animal capture, and radiotracking.-The study was conducted at 2 locations that were in relatively close proximity (,20 km apart). The mainland site was located in an area of dense, wet heath generally ,3 m in height, located on Wilsons Promontory (388579S, 1468199E; Fig. 1 ) at 10 m above sea level. This site is dominated by scented paperback (Melaleuca squarrosa), prickly tea-tree (Leptospermum juniperinum), and scrub she-oak (Casuarina paludosa), with grasstrees (Xanthorrhoea australis) scattered throughout. In addition to the swamp antechinus, other small mammal species inhabiting this site include the swamp rat (Rattus lutreolus), the bush rat (R. fuscipes), and the southern brown bandicoot (Isoodon obesulus). In contrast, the swamp antechinus was the only terrestrial mammal at the study site on Kanowna Island. This island is located 7 km southwest of the tip of Wilsons Promontory (39889S, 1468209E), in central northern Bass Strait, and covers an area of 32.7 ha. It has steep, coastal granite cliffs that rise to an elevation of 95 m and the study area is covered by dense, coastal tussock grass (Poa poiformis) up to 0.5 m in height.
Swamp antechinus were captured using Elliott traps (30 Â 10 Â 10 cm; Elliott Scientific Equipment, Upway, Australia) baited with a mixture of peanut butter, oats, and honey (or similar). Each trap was covered with a thin plastic liner and contained shredded paper or grass for bedding to protect animals from adverse weather. On the island site 100 traps were placed 10 m apart in a rectangular trapping grid of approximately 1 ha, which represented a small section of the ;31-ha island. On the mainland site a rectangular trapping grid of 200 traps of similar spacing was used. Traps were set at dusk and checked the following morning. Each captured animal was weighed using 100-g Pesola scales (Pesola AG, Baar, Switzerland) and body morphometric measurements were recorded using dial calipers. A small, single-stage, uniquefrequency radiotransmitter (151 MHz band; Sirtrack, Havelock North, New Zealand) weighing 1.5-2 g (,5% body mass) was then fitted around the neck of each animal using a plastic cable-tie before it was released at the point of capture. These techniques followed guidelines approved by the American Society of Mammalogists (Gannon et al. 2007 ) and all work was approved by the Deakin University Animal Welfare Committee and conducted under Department of Sustainability and Environment Wildlife (Victoria) research permit 10003288.
After a period (.1 h) of observation to ensure that the collars were adequately fitted, animals were tracked with a portable radioreceiver (Titley, Balina, Australia) and a 3-element handheld yagi antenna (Sirtrack) for a 3-to 7-d consecutive sampling period to determine movement patterns and home range. Locations were determined by ''homing in'' on the radiosignal. This method was accurate with location errors ,3 m and the animal was often observed undisturbed. The coordinates of each animal location were recorded to the nearest meter on a 10 Â 10-m grid that covered the entire tracking area.
Repeat fixes on individual animals were made after .30 min to avoid autocorrelation. Preliminary tracking found that this time period was sufficient for an animal to cross its entire range. Because swamp antechinus have previously been captured during both daytime and at night, the majority of tracking was undertaken between 1600 and 2400 h with daytime fixes taken sporadically throughout the remainder of the day. At the end of the tracking period, 10-20 traps were deployed within the determined range area of each animal, and the radiocollar was removed upon recapture.
Radiotracking was undertaken to determine spatial organization of males and females during prebreeding and breeding periods. Tracking during prebreeding was undertaken during autumn (April-May) 2007, when animals had reached adult body masses but were not yet reproductively active, whereas tracking during breeding was undertaken in winter (July) 2007, when animals were reproductively active and involved in mating (Wilson 1986) .
A total of 40 (23 female and 17 male) swamp antechinus were radiotracked on both Kanowna Island (17 females and 14 males) and at the adjacent mainland site on Wilsons Promontory (6 females and 3 males). A total of 14 females (10 island and 4 mainland) and 9 males (7 island and 2 mainland) were tracked during the prebreeding period and 9 females (7 island and 2 mainland) and 8 males (7 island and 1 mainland) were tracked during the breeding period. As a result of the high population densities at the island site, it was not feasible to track all animals within the study area. Therefore, a sample of adult animals was randomly chosen and tracked to give a representative estimate of their ranging behavior at the island site. Almost one-third of animals present in the sample area were tracked before and during breeding (29% and 27%, respectively). Given the low densities of animals on the mainland all individuals captured in the study area were tracked.
Circadian activity patterns of island and mainland animals were compared by tracking individual females (10 from the island and 4 from the mainland) for 24-h periods. This continuous tracking was undertaken during the prebreeding period (April) with fixes taken every 30-45 min. Because of the large effort required and logistical constraints (time constraints on the island), only females were used to investigate daily activity patterns.
The direct enumeration of the number of individuals captured was used to obtain estimates of population size and density. Direct counts of individuals are acknowledged as underestimates but have been found to be relatively robust indices when comparing populations within species (Hilborn et al. 1976; Slade and Blair 2000) . Population densities on each grid were estimated by dividing the number of individuals caught over the course of the trapping session (recaptures not included) by the area effectively sampled. The area effectively sampled was estimated by adding to the trapping grid area a boundary strip equal to the mean home-range radius for animals of each sex.
Data analysis.
-The recorded active and resting locations of all individuals were mapped using a geographic information system software package (ArcView 3.3; ESRI, Redlands, California). Home-range analyses were performed using the Spatial Analyst and Animal Movement extensions (Hoodge et al. 1999) to ArcView. To provide comparisons with other studies, 2 home-range estimates were calculated: the minimum convex polygon (Mohr 1947 ) and the fixed kernel method (Worton 1989 ) with the least-squares cross-validation being used as the smoothing parameter. Kernel analysis provides a statistical estimate of the likelihood of an animal being in an area, whereas minimum convex polygon calculates the area bounded by the outer fixes. An asymptote at which subsequent fixes did not increase home-range area was obtained by calculating bootstraps of 100% of minimum convex polygons for the total study period (22 fixes for most animals). Consequently, 4 individuals were removed from further analyses (including the fixed kernel) because of an insufficient number of fixes. Overall, the average number of fixes for each animal was 33.6 6 1.2. The 95% and 50% utilization areas were calculated for each individual. Although these classifications are arbitrary, they are widely accepted as measures of total and core home range, respectively (White and Garrott 1990) . The ''home ranges'' of animals represented in this study are areas that the animals used over short periods and, therefore, do not represent the actual lifetime home range of the animal. Home-range sizes were compared between populations and within populations by sex and season using MannWhitney nonparametric tests. These tests were used when there were sufficient numbers of individuals. The average distance animals moved per hour was calculated for consecutive fixes ,2 h apart and separated into night and daytime movements for both sexes, with groups tested for difference using the nonparametric Wilcoxon signed-ranks test. In addition, daily activity patterns (over 24 h) were calculated for females at both sites before breeding with activity recorded when movements of .5 m were calculated between consecutive fixes.
Predation of tracked animals was recorded on the island site, with animal remains and collars found on a number of occasions. This predation from raptors was documented and presented as a percentage of the total number of animals tracked.
Mean home-range overlap was calculated as a measure of spatial overlap. For 2 neighboring animals, a and b, the mean overlap was calculated as the geometric mean of the product of the ratios of overlapping area (area of intersecting or overlapping home range) to the 95% kernel range (Minta 1991) :
Possible overlap values range from 0 to 1, with 1 indicating 2 home ranges of identical size and location, and 0 indicating no overlap. In addition, home-range overlap also was calculated as the proportion of a home range occupied by other individuals. Comparisons of home-range overlap were limited to the prebreeding period because of small sample size on the mainland during the breeding period. In the present study means are presented 6 SE, and differences were considered significant at P , 0.05.
RESULTS
Home-range size and overlap.-Mainland animals consistently used a far greater area (50% and 95% kernel utilization) than did the animals at the island site. Before breeding, the home ranges (95% kernel) for mainland females (1.7 6 0.60 ha) and males (2.7 6 1.4 ha) were significantly larger than for the island individuals (0.24 6 0.05 ha and 0.28 6 0.06 ha for females and males, respectively; Mann-Whitney U-test, z ¼ À2.9, P , 0.05 and z ¼ À2.0, P , 0.05). On average, the home ranges of mainland animals at this time were at least 7 times larger for both male and female animals than those at the island site. These differences were still evident during the breeding season for females (Mann-Whitney U-test, z ¼ À2.1, P , 0.05) with the home range of mainland females being .17 times larger (1.7 6 0.01 ha) than for those at the island site (0.1 6 0.01 ha; Table 1 ). In addition to having far smaller home ranges in each sampling period, the island animals lived at densities .20 times greater than their mainland counterparts (45.7 and 47.4 compared to 2.1 and 2.4 animals/ha on the island and mainland, respectively). Furthermore, the total area in which 6 mainland animals moved (5.4 ha) was .3 times the area used by the 17 island animals (1.6 ha; Fig. 2) . On the island habitat before breeding the home ranges of both males and females were similar (95% kernel) and did not differ significantly (0.24 6 0.04 and 0.28 6 0.06 ha, respectively; Mann-Whitney U-test, z ¼ À0.8, P . 0.05). However, during the winter breeding period the home-range areas of males increased significantly (0.6 6 0.13 ha; Mann-Whitney U-test, z ¼ À2.2, P , 0.05) and were significantly larger than the home ranges of females (0.10 6 0.01 ha; Mann-Whitney U-test, z ¼ À3.1, P ¼ 0.05), which decreased significantly (Mann-Whitney U-test, z ¼ À3, P , 0.05; Table 1 ).
Before the breeding period, adult swamp antechinus from both island and mainland populations occupied nonexclusive home ranges (Fig. 2) . At both sites, there was moderate overlap between neighboring animals both within and between sexes. The home-range areas (95% kernel) overlapped with neighboring individuals by 25.7% 6 2.9% and 31.2% 6 6.9%, at the island and mainland sites, respectively, whereas the core ranges (50% kernel) overlapped by 5.0% 6 2.0% and 10.0% 6 5.1% at the island and mainland sites, respectively. The proportion of home ranges occupied by other individuals also was similar between sites. Overlap of home-range areas (95% kernel: 90.9% 6 2.7% versus 88.1% 6 3.2%) and overlap of core ranges (50% kernel: 45.3% 6 8.3% versus 47.3% 6 7.4%) were similar between island and mainland individuals, respectively.
Temporal activity patterns.-Mainland animals were active only during daylight hours, moving throughout the day and then nesting throughout the night. In contrast, island individuals showed a nocturnal or crepuscular activity pattern, with all animals being active at night (in particular at dusk). However, some island animals also displayed a short but prominent spike of activity during the middle of the day (Fig. 3) . Although there were sharp differences in the circadian activity patterns between the 2 populations, the overall time that individual animals were active over a 24-h period was similar. Mainland animals spent 12.2 6 0.2 h in the active state, whereas the island animals were active for 11.8 6 0.7 h. The mainland population also showed a greater degree of synchrony in activity, with all tracked animals active at the time same period. In contrast, the activity of individuals from the island population was more asynchronous with activity spread over a greater time period.
Before breeding, island animals moved significantly greater distances at night (males 20.7 6 2.2 m/h and females 26.0 6 4.7 m/h) than during daylight (males 5.8 6 1.0 m/h and females 6.7 6 2.2 m/h; Wilcoxon signed rank tests, Z ¼ 2.5, n ¼ 7, P ¼ 0.01 and Z ¼ 2.7, n ¼ 10, P ¼ 0.01 for males and females, respectively). During the breeding period, however, the daytime movements of island individuals, particularly males, increased. At this time there was no significant difference between average daytime and nighttime movements (Wilcoxon signed rank tests, Z ¼ 1.4, P ¼ 0.16 and Z ¼ 0.3, P ¼ 0.8 for males and females, respectively).
During the breeding period, diurnally active brown falcons (Falco berigora) were commonly sighted and observed to depredate some of the swamp antechinus fitted with transmitters (2 males and 1 female) as well as others without transmitters. This predation was only observed on Kanowna Island site during the breeding period.
DISCUSSION
Spatial organization.-The home range of an individual is regarded as an allometric function of its body size, because energy requirements are governed by body size (e.g., Harestad and Bunnell 1979) . Generally, carnivorous species have larger home ranges than herbivorous species (Harestad and Bunnell 1979) because there is less energy per unit area available to them relative to herbivores (Gittleman and Harvey 1982) . In the present study, the home-range size estimates observed in the mainland swamp antechinus population are consistent with the home ranges of similar-sized insectivorous species. For example, Sanecki et al. (2006) reported comparable home ranges for the closely related dusky antechinus (A. swainsonii), of comparable mass to the swamp antechinus (40-100 g). Likewise, Lazenby-Cohen and Cockburn (1988) reported Previous studies that have compared the spatial organization of island and mainland mammals have generally reported smaller home ranges for island individuals in comparison to their mainland counterparts (Adler et al. 1997; Crooks and Van Vuren 1996; Gliwicz 1980 Gliwicz , 1989 Goltsman et al. 2005; Jennings et al. 2006; Mazurkiewicz 1971; Roemer et al. 2001; Sullivan 1977) . As predicted, island animals in the present study also had smaller home-range areas (3-17 times smaller) than the nearby (,20 km) mainland site before and during breeding.
The most common explanation for interpopulation differences in home-range size relates to increased or decreased food availability or habitat quality (Corp et al. 1997; Goltsman et al. 2005; Jones 1990; Roemer et al. 2001; Schradin and Pillay 2005) . Home ranges of small mammals supplemented with additional food in the wild generally become considerably smaller than those without additional food (e.g. , Dickman 1989; Ims 1987) . A widespread justification for increased food resources available to island animals is the reduction in interspecific competition due to depauperate island fauna (Case 1975; Heaney 1978; MacArthur et al. 1972 ). However, given that the population density at the island site in our study (Kanowna Island) far exceeded that of the mainland site, even when including herbivorous mainland conspecifics, competition may in fact be greater on the island site because of higher intraspecific competition.
Kanowna Island is a nesting site for .100,000 pairs of burrow-nesting short-tailed shearwaters (Puffinus tenuirostris) and several thousand little penguins (Eudyptula minor). It also hosts a breeding colony of ;8,000 Australian fur seals (Arctocephalus pusillus doriferus- Kirkwood et al. 2005) . Seabirds contribute large amounts of nitrogen, phosphorus, and other nutrients via their guano. They also bring food scraps and provide broken eggs and carcasses. Guano-fertilized soils sustain greater primary productivity with plants of higher nutritive quality (Anderson and Polis 1998) and support a greater biomass of invertebrates (Polis and Hurd 1996) . Therefore, terrestrial consumers in these island systems may be subsidized directly by carrion or indirectly through the effects of guano fertilization. Consequently, the swamp antechinus on the island site may have greater food resources in comparison to their mainland counterparts that live in nutrient-deficient heathlands (Adams et al. 1994) .
Home-range size can also be influenced by population density and by the number of other animals whose range they overlap. Numerous studies have reported an inverse relationship between population density and home-range size (Bond and Wolff 1999; Erlinge et al. 1990; Nelson 1995; Ostfeld 1985) . It has been suggested that a sociological limit on range size may exist in certain small mammal species with range sizes becoming restricted due to the number of individuals with which they overlap (Bond and Wolff 1999; Nelson 1995) . It is possible, therefore, that animals at high densities on Kanowna Island may respond in a similar way. However, a positive causal relationship between population density and food availability confounds the isolation of any univariate effects on home-range size (Boutin 1990 ). In addition, caution must be applied, particularly for comparisons during the breeding period, because a limited a number of individuals were captured and tracked.
In our study, swamp antechinus in both the island and mainland populations inhabited nonexclusive, overlapping ranges. Home-range overlap is a vital aspect of the behavior of a species as home-range overlap determines interactions with conspecifics. A common and widespread feature of the spatial organization of insular vertebrates is a greater degree of home-range overlap, less exclusive area per home range, and reduced situation-specific aggression in comparison to lowerdensity mainland populations (Gray and Hurst 1998; Halpin and Sullivan 1978; Lidicker 1973; Seamon and Adler 1999; Sullivan 1977) . In our study, given the high population densities on the island, all individuals captured on the small grid could not be tracked. As such, meaningful comparison of home-range overlap between the populations is limited. In addition, although both male and female swamp antechinus forage alone in clearly defined individual home ranges, the picture is complicated by the fact that the species is gregarious by nature and individuals share communal nests. Therefore, overlapping ranges would be expected in both populations.
Temporal activity patterns.-Although the size and shape of an animal's range is of the utmost importance to optimal foraging (Schoener 1971) , the circadian patterns of activity, which represent a fundamental component of the biology of a species, is often overlooked (Corp et al. 1997; Halle and Stenseth 2000) . These patterns are likely to be influenced by available prey and resources, competitive interactions, and predation risks. Until now, little, if any comparative research has been undertaken on circadian activity patterns of island and mainland populations of small mammals (Gliwicz 1980) , which is surprising given that differences would be expected as a result of differing levels of competition and predation. In our study, stark temporal differences in activity were observed between mainland and island individuals of the same species.
Environmental variables such as temperature and rainfall can influence the activity patterns of small mammals (Vickery and Bider 1981) . However, it is unlikely that temperature or rainfall influenced the divergent activity patterns between the island and mainland individuals observed in our study because environmental conditions, such as ambient temperature and rainfall, were similar at both sites during the study (Bureau of Meteorology, Melbourne, Australia). Hence, other local factors are likely to have influenced the observed differences in activity between the individuals at each site.
Another factor likely to influence the behavior of small mammals is predator avoidance. Numerous studies have documented how small mammals time their activities to minimize the risk of predation (e.g., Lima and Dill 1990) . Island ecosystems generally have lower diversity of terrestrial species than mainland areas, which often translates to fewer predator species of small mammals (e.g., Michaux et al. 2002) . However, although terrestrial predators such as foxes (Vulpes vulpes) and cats (Felis cattus) present on Wilsons Promontory are absent from Kanowna Island, avian predators such as Australian kestrels (Falco cenchroides) and brown falcons (F. berigora) were observed in much greater numbers than on the mainland during our study. In addition, protection from vegetation cover, a vital aspect of predator avoidance for small mammals, is likely to be considerably lower in the grassland habitat on the island than in the dense heath on the mainland. Consequently, island animals may favor nocturnal foraging because of minimal protection by vegetation and the greater predation risks from daylight-active raptor species. In contrast, mainland animals may be able to forage throughout daylight because of greater protection from complex vegetation cover. Indeed, Stokes et al. (2004) found that movements and foraging behavior of 2 other dasyurids, the yellow-footed antechinus (A. flavipes) and common dunnart (Sminthopsis murina), were associated with selective use of structurally complex microhabitats and the use of these structures was a likely response to reduce their risk of predation.
During a highly synchronous breeding period, male Antechinus significantly increase their activity and movements and have long copulations with multiple female partners ( Kraaijeveld-Smit et al. 2002; Lazenby-Cohen and Cockburn 1988) . In our study, increased activity of males coincided with an increase in the presence of avian raptors (M. G. Sale, pers. obs.) . Predation of the swamp antechinus during this time involved 22% of males and 12.5% of the females that were being tracked, as well as many other individuals not being tracked. These findings could suggest that nocturnal foraging before breeding lowers the risk of avian predation. However, daytime movements may be required during the short breeding period to maximize mating success, resulting in a higher rate of predation during this period.
In summary, despite the general relationship between body size and home-range size, space requirements of a small mammal species cannot always be predicted from this general relationship (Harestad and Bunnell 1979) . We have shown how 2 populations of the same species differed significantly in the nature of their use of space. Island individuals had significantly smaller home ranges in comparison to mainland individuals, consistent with previous studies of island vertebrates. Greater food resources and higher population density are factors that are likely to be responsible for differences observed in homerange size. The 2nd key finding was that island individuals are mainly nocturnal before breeding, compared with the daylight activity patterns of mainland relatives, and this was likely to be a predator-avoidance mechanism in the open tussock grassland of the island. In light of the small sample sizes in our study, further investigation is required to confirm these hypotheses. However, these findings do highlight how the temporal behavior of this dasyurid marsupial can adapt to ecological constraints imposed by different habitats.
